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VIBRATION SENSING AND CANCELING
ELECTRONICS

BACKGROUND

Electronic displays are commonly used in many different
applications to enable users to receive or interact with infor-
mation provided by an electronic device. For example,
mobile telephones, laptop computers, tablet computers, auto-
mobile control systems, aircraft control systems, exercise
equipment, navigational devices, and other types of elec-
tronic devices use electronic displays to provide information
to a user and sometimes to receive information from the user
(e.g., via a touch sensitive display).

Electronic displays are used in various environments and
conditions, which may present different challenges when
users are viewing information and content on the electronic
displays. For example, when a user is viewing an electronic
display in a moving vehicle or aircraft, the electronic display
may vibrate or move in response to forces such as turbulence
or an impact of a bump in a road. Such movement may make
it difficult for a user to read text or otherwise interact with the
electronic display.

BRIEF DESCRIPTION OF THE DRAWINGS

The detailed description is described with reference to the
accompanying figures. In the figures, the left-most digit(s) of
areference number identifies the figure in which the reference
number first appears. The same reference numbers in differ-
ent figures indicate similar or identical items.

FIG.11s a schematic diagram of illustrative components of
an electronic device that employs vibration sensing and can-
celing to minimize perceived movement or blur of text and
images on a display.

FIG. 2 is a schematic diagram of illustrative movement of
a display and updated content on the display rendered in
response to the movement.

FIG. 3 is a schematic diagram showing additional pixels in
the display that act as a buffer and enable movement of
content within the display without losing view of the content.

FIG. 4 is a flow diagram of an illustrative process to update
a location of content on a display of the electronic device
based at least in part on signals from sensors that indicate
movement of the display.

FIG. 5 is a flow diagram of an illustrative process to update
a display of the electronic device based at least in part on
signals from sensors that indicate movement of the display
and a gain adjustment.

FIG. 6 is a schematic diagram of illustrative diagonal
movement of a display and updated content on the display
rendered in response to the diagonal movement.

FIG. 7 is a schematic diagram of an illustrative display
including wiring of pixels to enable reassignment of pixels in
multiple directions.

DETAILED DESCRIPTION

Overview

This disclosure is directed at least in part to sensing move-
ment of an electronic display and canceling perceived move-
ment of content on the electronic display in response to the
sensing. A controller, such as a processor or microcontroller,
may include logic to reassign “physical pixels” to “image
pixels” (or virtual pixels) such that the image appears to be
stationary while the physical pixels are moving due to move-
ment of the electronic display. For example, if the physical
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pixels are moving upward, the image pixels may be reas-
signed downward in an equal and opposite manner. The user’s
persistence of vision may then be reinforced by reassignment
of'the pixels by the controller. For example, text displayed on
the electronic display may be more readable and images more
easily viewed by a user.

The sensors may include sensors to detect and measure
movement, such as an accelerometer, a gyroscope, a proxim-
ity sensor, a global positioning system (GPS) sensor, and/or
other types of sensors capable of detecting movement. The
movement may be a linear movement, an oscillation, a vibra-
tion, or any other type of movement of the electronic display.

By canceling or compensating for movement of the elec-
tronic display, a user may more clearly view or interpret
information displayed by the electronic display. For example,
a user may desire to read text on an electronic display while
traveling on a bus. The user and the electronic display may
experience movement while riding in the bus due to uneven
road services, rapid acceleration/deceleration of the bus, or
other forces that impact the user and/or the electronic device.
The sensors may sense the movement of the electronic device,
and in particular, of the electronic display. For example, when
the bus hits a bump in the road, an accelerometer may deter-
mine that the electronic device is experiencing a rapid move-
ment. A controller may interpret a signal directly from the
sensor (e.g., the accelerometer, etc.) and may modify the
display to cancel or reduce (electronically dampen) the user’s
perception of the movement of the electronic display. For
example, when the device moves upward in response to a
force (e.g., hitting a bump in the road, etc.), the controller may
reassign pixels downward to shift content on the display
downward, thus making the content appear to move less than
an amount of movement of the display.

In various embodiments, the sensors may determine that
the electronic display is subjected to an oscillation or vibra-
tion. The controller may interpret signals from the sensors,
and in response, modify the display to minimize or remove
perceived blur. As a result, the electronic display may be
moving up and down (or side to side, etc.) while content on
the electronic display appears to be stationary and not moving
when viewed by a user. In various embodiments, a user may
adjust a gain control to modify the compensation based on
user preferences, thereby calibrating the compensation to
best suit the user (e.g., reduce perceived blur or movement).

The techniques described herein may also be beneficial to
use of a touch sensitive display. Therefore, besides enabling a
user to more clearly view or interpret information displayed
by the electronic display, the techniques described herein may
also enable a user to more accurately select content, use a
virtual keyboard on a user interface, or otherwise engage
content on a moving electronic display when the electronic
display is a touch sensitive display.

The techniques, apparatuses, and systems described herein
may be implemented in a number of ways. Example imple-
mentations are provided below with reference to the follow-
ing figures.

Iustrative Electronic Device

FIG. 1 is a schematic diagram of illustrative components
100 of an electronic device that employs vibration or move-
ment sensing and canceling to minimize perceived movement
or blur of text and images on a display. In the illustrated
implementation, the components 100 may be incorporated in
various types of electronic devices (“devices”), each of which
includes a display. A non-exhaustive list of the devices may
include portable devices and built-in devices. Portable
devices may include a notebook computer, a music player, a
personal digital assistant (PDA), a mobile telephone (includ-
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ing smartphones), a tablet computer, an electronic book
(eBook) reader, a netbook computer, a wearable device (e.g.,
a watch, etc.), a navigational device, or a monitor (with or
without a television tuner), and so forth. Built-in devices may
include displays in an automobile control system, exercise
equipment, large machinery control systems (e.g., metal
shaping machines, laundry machines, etc.) aircraft control
systems, water vessel control systems, and so forth. Virtually
any type of electronic display device may be used and may be
configured to adjust the rendering of content on a display by
employing vibration or movement sensing and canceling
based at least in part on sensor data and in accordance with the
techniques described herein. In the description that follows,
the terms “movement,” “oscillation,” and “vibration” may be
used interchangeably.

As illustrated, the components 100 may include sensors
102 that sense movement of a display 104. The sensors 102
may include one or more of a proximity sensor 106, a digital
camera 108, an accelerometer 110, and a gyroscope 112.
However, other sensors that detect motion may also be used as
discussed herein. In some embodiments, an accelerometer
may be used to provide measurement of at least some of the
six degrees of freedom (6-DOF). In various embodiments, the
accelerometer may be used to measure the 6-DOF by mea-
suring movement along three axes aligned with each of an
X-axis, a y-axis, and a z-axis. For discussion purposes, the
x-axis may refer to movement viewed as left/right by a user,
the y-axis may refer to movement viewed as up/down by the
user, and the z-axis may refer to movement viewed as toward/
away from by the user. In some embodiments, the accelerom-
eter may measure movement along only the x-axis and the
y-axis. The accelerometer may output a voltage for each of
the axes to indicate a magnitude and direction of the move-
ment experienced by the accelerometer. The proximity sensor
106 and/or the digital camera 108 may be used to measure
movement, such as movement along the z-axis. In some
embodiments, the digital camera 126 may also measure
movement along the x-axis and/or the y-axis using position
tracking. For example, the digital camera 126 may operate
similar to an optical mouse used in desktop computing. The
digital camera may record low resolution imagery at a high
frame rate greater than typical video production. The digital
camera may then analyze the imagery to determine move-
ment alone one or more of the axes.

In accordance with some embodiments, the sensors 102
may be located proximate, near, or adjacent to the display 104
to more accurately measure the movement of the display. The
location of the sensors 102 may be particularly relevant when
the electronic device is a built-in device that includes some
components that are separate from the display 104, which
may be common in instrumentation in vehicles, aircraft, or
other large machines.

In accordance with various embodiments, a controller 114
may be in communication with the sensors 102 and the dis-
play 104. The controller 114 may be a processor, microcon-
troller, or other logical device that receives input from the
sensors 102 and provides an output to the display 104 in
response to the signals.

In accordance with various embodiments, the controller
114 may use a lookup table 116 to determine an output or
outputs based on the signals from the sensors 102. For
example, when the sensors 102 include an accelerometer that
measures movement in each of the directions of movement (x,
y, z directions), then the lookup table 116 may indicate a shift
in pixel assignments as the output of the controller based at
least in part on the magnitude and direction of the forces (or
movement) measured by the sensors 102. The lookup table
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116 may provide an output that indicates an adjustment to an
electrical output of the controller 114 that is then communi-
cated to the display 104. The output may cause reassignment
of pixels 118 in the display 104, thereby causing rendered
content on the display to move in a direction opposite the
movement detected by the sensors. In some instances, the
movement may be a stepwise movement, such as a first move-
ment in a first direction (e.g., x-direction), and a second
movement in a second direction (e.g., y-direction) or visa-
versa. In various embodiments, the controller 114 may shift
pixel values, addresses or locations of the display to move the
visual state of each pixel in a direction opposite of the move-
ment measured by at least one sensor in response to receipt of
the signals.

The display 104 may include a plurality of pixels 118
which are in communication with the controller via a grid of
wires. The controller 114 may activate or deactivate each
pixel. Each pixel may include one or more segments, which
may be assigned to a color. For example a pixel may include
a red portion, a green portion, and a blue portion, referred to
as a RGB pixel. Each of the colors may be controlled inde-
pendently by the controller 114 though activation or deacti-
vation using a transistor for each portion of the pixel.

In some embodiments, the display 104 may include addi-
tional pixels that surround the display. The additional pixels
may enable movement of the content in the display in accor-
dance with the techniques described herein without loss of
some of the content (e.g., content “falling off” the display
after a movement).

The display 104 may be any type of electronic display, such
as a liquid crystal display (LCD), a plasma display, a touch
screen or touch sensitive display, an electronic paper display,
a projection display, or other types of displays.

FIG. 2 is a schematic diagram of illustrative movement
profiles 200 (i.e. series of movements) of a display and
updated content on the display rendered in response to the
movement. The schematic diagram shows movement of the
display 104 in a series of three movement profiles, which are
used for discussion purposes. In accordance with various
embodiments, the movement may be determined based on
sensor data in at least one of three directions. Movement may
be in each of an x-direction, y-direction, and z-direction,
where the x-direction and y-direction are parallel to the dis-
play and perpendicular to one another and the z-direction is
perpendicular to the display.

A first movement profile 200(1) shows the display 104 with
respect to a line of sight 202 of a user. For discussion pur-
poses, the line of sight is assumed to be static while the
display 104 is assumed to move relative to both the user and
line of sight 202. By measuring the movement using the
sensors, displayed content 204 may be updated by the con-
troller 114 to appear to be stationary or nearly stationary with
respect to the line of sight 202 of the user.

The display 104 may be subjected to a movement M, 206
(a force, a vector, etc.), which may cause movement of the
display along the y-axis (or another direction). The move-
ment M, 206 may be detected and quantified by the sensors
102, such as to determine an amount of the movement, mag-
nitude of the movement, and/or a direction of the movement.
A resulting movement of the display 104 and the location of
the content 204 within the display are shown in the second
movement profile 200(2). In the second movement profile
200(2), the display 104 has moved in the y-direction a dis-
tance D, . With respect to the line of sight 202, the content 204
has been updated on a lower portion of the display 104, and
thus does not appear to move from the perspective of the user.
However, the controller 114 has moved the content downward
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in the display 104 an equal and opposite distance d, (shown as
additional pixels in the top portion of the display 104). For
example, the controller 114 may move the content 204 within
the display 104 by reassigning pixels using pixel assignment
information determined based at least in part on the sensor
data. The reassignment may be realized after an updating of
the display 104 by the controller 114.

The display 104 may then be subjected to another move-
ment M, 208, which may cause movement of the display
along the y-axis (or another direction), such as when the
display is vibrating or oscillating. A resulting movement of
the display 104 and the location of the content 204 within the
display are shown in the third movement profile 200(3). In the
third movement profile 200(3), the display 104 has moved in
the negative y-direction a distance D,. With respect to the line
of sight 202, the content 204 has been updated on an upper
portion of the display 104, and thus does not appear to move
from the perspective of the user. However, the controller 114
has moved the content upward in the display 104 an equal and
opposite distance d, (shown by inclusion of additional pixels
in the bottom portion of the display 104). The display 104
may then be subjected to yet another movement M; 210,
which may result in further updates to the position of the
content on the display.

FIG. 3 is a schematic diagram showing illustrative addi-
tional pixels 302 in the display 104 that act as a buffer and
enable movement of the content 204 within the display 104
without losing view of the content. To accommodate this
movement, in some embodiments, the display 104 may
include the additional pixels 302 (buffer pixels) which may be
selectively activated to enable movement of the content with-
out the content figuratively “falling off” the display 104. The
additional pixels 302 may be a predetermined amount of
additional pixels, such as a buffer of an additional number of
pixels in the y-direction 304 and an additional number of
pixels in the x-direction 306. When the device is stationary,
the content 204 may be displayed in a default middle location
308 that is surrounded by the additional pixels 302.
ustrative Operation

FIGS. 4 and 5 show illustrative processes to provide vibra-
tion sensing and canceling for a display. The processes are
illustrated as a collection of blocks in a logical flow graph,
which represent a sequence of operations that can be imple-
mented in hardware, software, or a combination thereof. The
order in which the operations are described is not intended to
be construed as a limitation, and any number of the described
blocks can be combined in any order and/or in parallel to
implement the processes.

FIG. 4 is a flow diagram of an illustrative process 400 to
update a location of content on a display based at least in part
onsignals from sensors that indicate movement of the display.

At 402, the controller 114 may receive motion data from
the sensors 102. For example, the controller 114 may receive
motion data from one or more accelerometer 110 that indicate
a direction and magnitude of a movement, force, or vector.
The controller 114 may compile information from various
types of sensors, such as the proximity sensor 106, the digital
camera 108, the accelerometer 110, and the gyroscope 112 to
increase an accuracy of the movement, force, or vector. As
discussed above, the movement of the display 104 may be
caused by many different external factors (e.g., a bumpy road,
movement of a machine, turbulence, waves in rough waters,
and so forth). Other factors may also cause movement in the
display 104, such as human induced movement from a user
with hands that tremble when holding the display 104.

At 404, the controller 114 may determine a movement
compensation for content displayed by the device based at
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6

least in part on the received data from the sensors 102. For
example, the controller 114 may determine pixel assignment
information to move the content 204 in an equal (or substan-
tially equal) and opposite distance (e.g., d, shown in FIG. 2a.)
as a movement sensed by the sensors 102 at the operation 402.
When the sensed movement of the display 104 is a relatively
large movement, the controller 114 may be constrained in an
amount of pixels that the content 204 can be moved, and
therefore, may not move the content an equal amount as the
actual movement.

At 406, the controller 114 may update the display 104 to
present the content 204 in the new position based at least in
part on the determined movement compensation determined
in the operation 404. The updating may occur at fixed inter-
vals, such as every x number of microseconds or Hertz, clock
cycles (refresh rate of the display, etc.). In various embodi-
ments, the controller 114 moves the visual state of each pixel
during a clock cycle prior to update of content on the display
that is rendered by software.

In some embodiments, the updating the display 104 may
also update a touch sensitive area defined on the display for
one or more selections of various portions of the content 204.
For example, when the display 104 is a touch sensitive dis-
play, the areas on the display that are assigned to inputs (e.g.,
letters on a keyboard, links, etc.) may also be moved and
updated based at least in part on the determined movement
compensation from the operation 404. Thus, a user may be
able to make accurate selections on a device even when the
display is moving, such as making accurate selections on a
touch sensitive navigational display while a user is driving on
arough road that causes the display to shake or move back and
forth.

FIG. 5 is a flow diagram of an illustrative process 500 to
update a display of the electronic device based at least in part
on signals from sensors that indicate movement of the display
and a gain adjustment. The process 500 includes a gain adjust-
ment to enable compensation when both the user and device
experience vibration. However, the vibration of the user and
the device may not be equal, thus creating a desire to have the
controller 114 compensate, at least partially, for the move-
ment of the display 104.

At 502, the controller 114 may receive data from the sen-
sors 102 as described above with reference to the operation
402.

At 504, the controller 114 may determine movement (vi-
bration, oscillation, etc.) compensation as described above
with reference to the operation 404.

At506, the controller 114 may determine whether to adjust
the compensation determined at the operation 504 using a
gain adjustment. For example, the user may be able to “tune”
a gain adjustment to modify the compensation determined at
the operation 504. For example, a first user may perceive or
experience a different vibration or frequency of vibration of
the display 104 than a second user because of the movement
of the first user may be different than the movement of the
second user. The difference in movement may be attributed to
various factors, such as the size of the users (longer/shorter
arms holding device, etc.), strength, susceptibility to move-
ment, or for other reasons. Thus, these differences may be
compensated by adjusting a gain adjustment, which may then
calibrate or align a movement of the device with movement of
the user. The gain adjustment may be implemented as a dial
control or other type of relative controller that, when used by
the user, may offset the compensation determined in the
operation 504. In some embodiments, the gain adjustment
may be a multiplier that modifies at least one of a delay before
implementing movement compensation or the gain adjust-
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ment may modify a number of pixels determined for a move
of'the content. The gain adjustment (gain controller) may be
in communication with the controller 114.

When the controller 114 receives data from the gain adjust-
ment (following the “yes” route from the operation 506), then
the process 500 may advance to an operation 508 and con-
tinue processing.

At508, the controller 114 may receive the gain adjustment.
For example, the user may select or adjust the gain adjustment
using a gain controller included with the device, which may
be a physical controller (e.g., a dial, slider, etc.) or a software
control accessible via a user interface using the display 104.

At 510, the controller 114 may update the display 104 to
present the content 204 in the new position based at least in
part on the determined movement compensation determined
in the operation 504 and using any offset of a gain adjustment
received from the operation 508. In some embodiments, the
selection of the gain adjustment may be performed using a
trial and error process where the user adjusts the gain until a
blur or perceived movement of the content decreases or dis-
appears.

When the controller 114 does not include (or use) the gain
adjustment (following the “no” route from the operation 506),
then the process 500 may advance to an operation 512. At
512, the controller 114 may update the display 104 to present
the content 204 in the new position based at least in part on the
determined movement compensation determined in the
operation 504 and without using any offset of a gain adjust-
ment.

Tustrative Movement and Compensation

FIG. 6 is a schematic diagram of illustrative diagonal
movement profiles 600 (i.e. series of movements) of a display
and updated content on the display rendered in response to the
diagonal movement. The schematic diagram shows move-
ment of the electronic display 104 in a series of two move-
ment profiles, which are used for discussion purposes.

Afirst movement profile 600(1) shows the display 104 with
respect to a line of sight 602 of a user. For discussion pur-
poses, the line of sight is assumed to be static while the
display 104 is assumed to move relative to both the user and
line of sight 602. By measuring the movement using the
sensors, displayed content 204 may be updated by the con-
troller 114 to appear to be stationary or nearly stationary with
respect to the line of sight 602 of the user.

The display 104 may be subjected to a movement M 604 (a
force, a vector, etc.), which may cause movement of the
display along multiple axes. For example, the movement M
604 may have components of movement and magnitude in
one or more of the x-direction, the y-direction, and/or the
z-direction. The movement M 604 may be detected and quan-
tified by the sensors, such as to determine an amount of the
movement, magnitude of the movement, and/or a direction of
the movement. A resulting movement of the display 104 and
the location of the content 204 within the display are shown in
the second movement profile 600(2). In the second movement
profile 600(2), the display 104 has moved in the y-direction a
distance Dy and in the x-direction a distance Dx. With respect
to the line of sight 602, the content 204 has been updated on
a lower-left portion of the display 104, and thus does not
appear to move from the perspective of the user. However, the
controller 114 has moved the content downward and to the
left in the display 104 an equal and opposite distance dy and
dx (shown as additional pixels in the top-right portion of the
display 104). In some embodiments, the controller 114 may
move in one direction at a time, such as to implement a
stepwise movement of the display (move in x-direction then
in y-direction or vice-versa). For example, the controller 114
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may move the content 204 within the display 104 by reas-
signing pixels using pixel assignment information deter-
mined based at least in part on the sensor data. The reassign-
ment may be realized after a updating of the display 104 by
the controller 114. In some embodiments, the movement in
multi-directions may be performed by calculating move-
ments as components of the x-direction, the y-direction, and/
or the z-direction, as illustrated in FIG. 6.

Tlustrative Display

FIG. 7 is a schematic diagram of illustrative display 700
including illustrative wiring of pixels to enable reassignment
of pixels in multiple directions. A typical display includes
connector wires 702 (shown with solid lines in FIG. 7), which
include a first connector and a second connector. When acti-
vated, a transistor (T) at a junction of the connector wires 702
may be set or adjusted to change a state of the pixel associated
with the transistor (T).

Existing pixelated displays such as LCDs include a mecha-
nism which transports the information to be displayed by
each pixel along a linear electrical connection which is able to
move display information in one direction of one major axis.
(i.e., move pixels to the right only, to the left only, upward
only, downward only). This design is an artifact of optimizing
the number of electrical connections required to the pixels.
Modification of these connections may be made to make the
connections capable of movement (reassignment) of pixels to
be bidirectional, exist for both major axes (x and y axes,
horizontal and vertical), or move in other directions and
amounts.

Adding the connector wires and transistors to a plane of the
display 700 may consume some of the light-emitting space in
an LCD. Thus, there may be a trade-off with display bright-
ness. In some embodiments, an extra set of connector wires
704 which link to an additional set of transistors (t) for each
pixel may be added to the display 700. In some embodiments,
reassignment of the pixels may be performed by the controller
by use of a switch 706, which when activated, may shift
content from one set of pixels to another set of pixels using the
connector wires 702 and the extra set of connector wires 704.

Additional sets of the extra wires and transistors may be
added to the display 700 to enable movement in each of the
four directions along the x-axis and the y-axis. However, not
all directions may be necessary. For some applications, such
as automobile dashboard, there is a reason to expect most
vibrations to be along a single axis (e.g., in a car dashboard,
vertical shaking transmitted from the road surface via the
suspension). In those applications, added brightness may be
achieved by cancelling vibrations only in the vibration-domi-
nant axis.

CONCLUSION

Although the subject matter has been described in lan-
guage specific to structural features and/or methodological
acts, it is to be understood that the subject matter defined in
the appended claims is not necessarily limited to the specific
features or acts described. Rather, the specific features and
acts are disclosed as illustrative forms of implementing the
claims.

What is claimed is:

1. An electronic device comprising:

a display having a plurality of pixels;

an accelerometer with at least two orthogonal axes to gen-
erate voltage to indicate a direction and magnitude in
response to a particular movement of the display;

a gain controller to tune a gain adjustment; and
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a controller in communication with the accelerometer and

the display, the controller to:

receive the voltage from the accelerometer;

in response to receipt of the voltage, reassign pixel val-
ues to cause a shift in content on the display in a
direction opposite of the particular movement mea-
sured by the accelerometer such that the shift in con-
tent compensates at least in part for the particular
movement measured by the accelerometer; and

selectively implement movement compensation based
at least in part on the gain adjustment.

2. The electronic device as recited in claim 1, wherein the
controller reassigns the pixel values during a clock cycle prior
to update of content on the display that is rendered by soft-
ware executed by the electronic device.

3. The electronic device as recited in claim 1, wherein the
gain adjustment includes a multiplier that, when imple-
mented by the controller, modifies a delay before the control-
ler causes the shift in content on the display.

4. The electronic device as recited in claim 1,

wherein for the gain controller to tune the gain adjustment

includes the gain controller to receive the gain adjust-
ment while the controller implements movement com-
pensation such that the effect of the gain adjustment on
the movement compensation is contemporaneously per-
ceivable.

5. An electronic device comprising:

adisplay having a plurality of pixels that, when activated or

deactivated, change a visual state;

one or more sensors to generate signals based at least in

part on a particular movement of the display;

a gain controller to tune a gain adjustment; and

a controller in communication with the gain controller, the

one or more sensors and the display, the controller to:

receive the signals from the one or more sensors; and

selectively reassign pixel addresses to compensate at
least in part for the particular movement ofthe display
by changing the visual state of individual pixels of the
plurality of pixels to shift content on the display in a
direction opposite of the particular movement mea-
sured by the one or more sensors in response to receipt
of the signals; and

selectively implement movement compensation based
at least in part on the gain adjustment.

6. The electronic device as recited in claim 5, wherein one
or more sensors include at least one of an accelerometer, a
gyroscope, or a proximity detector.

7. The electronic device as recited in claim 5, wherein:

the one or more sensors provide the signals that quantify

movement in each of an x-direction and a y-direction,
the x-direction and the y-direction being substantially
parallel to the display and perpendicular to one another;
and

the controller selectively reassigns pixel addresses such

that content on the display shifts in at least one of the
x-direction or the y-direction.

8. The electronic device as recited in claim 5, wherein the
display is a touch screen display.
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9. The electronic device as recited in claim 5, wherein the
gain adjustment, when implemented by the controller, causes
a delay before changing the visual state of individual pixels of
the plurality of pixels to shift content on the display, the delay
being modified as the gain adjustment is tuned.

10. The electronic device as recited in claim 5, wherein:

the display is a dashboard mounted display in a vehicle;

and the controller selectively reassigns
pixel addresses such that content on the display shifts in a
direction of upward or downward with respect the display.

11. The electronic device as recited in claim 5, wherein the
one or more sensors provide a direction and a magnitude of
the particular movement of the display.

12. The electronic device as recited in claim 5, wherein the
controller changes the visual state of individual pixels of the
plurality of pixels during a clock cycle prior to update of
content on the display that is rendered by software.

13. The electronic device as recited in claim 5, wherein the
controller changes the visual state of individual pixels of the
plurality of pixels in a single direction during individual
updates of the visual state.

14. The electronic device as recited in claim 5, wherein
individual pixels of the plurality of pixels are coupled to at
least two transistors such that content on the display is
capable of being shifted in at least two directions to compen-
sate at least in part for the particular movement of the display.

15. An apparatus comprising:

a display having a plurality of pixels;

one or more sensors to measure a particular movement of

the display;

a gain controller to tune a gain adjustment; and

a controller in communication with the display and the one

or more sensors, the controller to:

receive signals from the one or more sensors;

compensate at least in part for the particular movement
of'the display by reassigning pixel addresses to cause
content on the display to move in a direction opposite
of the particular movement of the display measured
by the one or more sensors, wherein the compensation
is based at least in part on the received signals; and

implement movement compensation based at least in
part on the gain adjustment.

16. The apparatus as recited in claim 15, wherein the one or
more sensors include at least one of a gyroscope, an acceler-
ometer, Or a proximity sensor.

17. The apparatus as recited in claim 15, wherein the dis-
play includes additional pixels that surround at least a portion
of'the display, the additional pixels to allow movement of the
content into the additional pixels without loss of the content
after the movement.

18. The apparatus as recited in claim 15, wherein the gain
adjustment is a multiplier that modifies at least one of a delay
before implementing the movement compensation or a num-
ber of pixels included in the movement.

19. The apparatus as recited in claim 15, wherein the con-
troller reassigns the pixel addresses during a clock cycle prior
to update of content on the display that is rendered by soft-
ware.



